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3 <110> APPLICANT: Board of Trustees operating Michigan State University 

4 Frost, John W. 

6 <120> TITLE OF INVENTION: Methods and Materials for the Production of Shikimic Acid 
8 <130> FILE REFERENCE: 6550-000086 



c--> 


10 


<140> CURRENT APPLICATION NUMBER: US/10/572 , 976 












c--> 


10 


<141> CURRENT FILING DATE: 2006- 


■03-22 


















10 


<150> PRIOR APPLICATION 


NUMBER: 


US 60/505,658 














11 


<151> PRIOR FILING DATE 


: 2003-09-24 




















13 


<16 0> NUMBER OF 


SEQ 


ID NOS: 


34 






















15 


<17 0> SOFTWARE: 


Patentln version 3.3 


















17 


<210> SEQ ID NO: 


: 1 




























18 


<211> LENGTH: 618 




























19 


<212> TYPE: DNA 






























20 


<213> ORGANISM: 


Escherichia 


coli 




















2 3 


<22 0> FEATURE: 






























24 


<221> NAME /KEY : 


CDS 




























25 


<222> LOCATION: 


(1) 


. . (615) 
























26 


<223> OTHER INFORMATION 


: dgoA CDS for KDPGal Aldolase 










28 


<400> SEQUENCE: 


1 




























29 


atg cag tgg caa 


act 


aaa 


etc 


ccg 


ctg 


ate 


gcc 


att 


ttg 


cgc 


ggt 


att 


48 




30 


Met Gin Trp Gin 


Thr 


Lys 


Leu 


Pro 


Leu 


He 


Ala 


He 


Leu 


Arg 


Gly 


He 






31 


1 


5 










10 










15 








33 


acg ccc gac gag 


gcg 


ctg 


gcg 


cat 


gtt 


ggc 


gcg 


gtg 


att 


gac 


gcc 


ggg 


96 




34 


Thr Pro Asp Glu 


Ala 


Leu 


Ala 


His 


Val 


Gly 


Ala 


Val 


He 


Asp 


Ala 


Gly 






35 


20 










25 










30 










37 


ttc gac gcg gtt 


gaa 


ate 


ccg 


ctg 


aat 


tec 


cca 


caa 


tgg 


gag 


caa 


age 


144 




38 


Phe Asp Ala Val 


Glu 


He 


Pro 


Leu 


Asn 


Ser 


Pro 


Gin 


Trp 


Glu 


Gin 


Ser 






39 


35 








40 










45 












41 


att ccc gcc ate 


gtt 


gat 


gcg 


tac 


ggc 


gac 


aag 


gcg 


ttg 


att 


ggc 


gca 


192 




42 


He Pro Ala He 


Val 


Asp 


Ala 


Tyr 


Gly 


Asp 


Lys 


Ala 


Leu 


He 


Gly 


Ala 






43 


50 






55 










60 














45 


ggt acg gta ctg 


aaa 


cct 


gaa 


cag 


gtc 


gat 


gcg 


etc 


gcc 


agg 


atg 


ggc 


240 




46 


Gly Thr Val Leu 


Lys 


Pro 


Glu 


Gin 


Val 


Asp 


Ala 


Leu 


Ala 


Arg 


Met 


Gly 






47 


65 




70 










75 










80 






49 


tgt cag etc ate 


gtt 


acg 


ccc 


aat 


ate 


cat 


agt 


gaa 


gtg 


ate 


cgc 


cgt 


288 




50 


Cys Gin Leu He 


Val 


Thr 


Pro 


Asn 


He 


His 


Ser 


Glu 


Val 


He 


Arg 


Arg 






51 




85 










90 










95 








53 


gcg gtg ggc tac 


ggc 


atg 


ace 


gtc 


tgc 


ccc 


ggc 


tgc 


gcg 


acg 


gcg 


ace 


336 




54 


Ala Val Gly Tyr 


Gly 


Met 


Thr 


Val 


Cys 


Pro 


Gly 


Cys 


Ala 


Thr 


Ala 


Thr 






55 


100 










105 










110 










57 


gaa gcc ttt ace 


gcg 


etc 


gaa 


gcg 


ggc 


gcg 


cag 


gcg 


ctg 


aaa 


ata 


ttt 


384 




58 


Glu Ala Phe Thr 


Ala 


Leu 


Glu 


Ala 


Gly 


Ala 


Gin 


Ala 


Leu 


Lys 


He 


Phe 






59 


115 








120 










125 
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61 


ccg 


tea 




CSC. t 


ttt 


ggt 


ccg 


caa 


tac 


ate 


aaa 


gcg 


tta 


aaa 


acq 


Qta 


432 


f>0 
o ^ 


Pro 


Ser 


Op-*- 
OCI 




Phe Gly 


Pro 


Gin 


Tyr 


He 


Lys 


Ala 


Leu 


Lys 


Ala 


Val 




63 




130 










135 










140 












65 


ttg 


cca 


teg 


gac 


ate 


gca 


gtc 


ttt 


gee 


gtt 


ggc 


ggc 


gtg 


acg 


cca 


gaa 


480 


66 


Leu 


Pro 


Ser 


Asp 


He 


Ala 


Val 


Phe 


Ala 


Val 


Gly 


Gly Val 


Thr 


Pro 


Glu 




67 


145 










150 










155 










160 




69 


aac 


ctg 


gcg 


cag 


tgg 


ata 


gac 


gca 


ggt 


tgt 


gca 


ggg 


gcg 


ggc 


tta 


ggc 


528 


70 


Asn 


Leu 


Ala 


Gin 


Trp 


He 


Asp 


Ala 


Gly Cys Ala 


Gly Ala 


Gly 


Leu 


Gly 




71 










165 










170 










175 






73 


age 


gat 


etc 


tat 


cgc 


gee 


ggg 


caa 


tec 


gta 


gag 


cgc 


ace 


gcg 


cag 


cag 


576 


74 


Ser Asp 


Leu 


Tyr 


Arg Ala 


Gly Gin 


Ser 


Val 


Glu 


Arg 


Thr 


Ala 


Gin 


Gin 




75 








180 










185 










190 








77 


gca 


gca 


gca 


ttt 


gtt 


aag 


gcg 


tat 


cga 


gag 


gca 


gtg 


caa 


tga 






618 


78 


Ala 


Ala 


Ala 


Phe 


Val 


Lys 


Ala 


Tyr 


Arg 


Glu 


Ala 


Val 


Gin 










79 






195 










200 










205 











82 <210> SEQ ID NO: 2 

83 <211> LENGTH: 205 

84 <212> TYPE: PRT 

85 <213> ORGANISM: Escherichia coli 
87 <400> SEQUENCE: 2 

89 Met Gin Trp Gin Thr Lys Leu Pro Leu He Ala He Leu Arg Gly He 

90 1 5 10 15 

93 Thr Pro Asp Glu Ala Leu Ala His Val Gly Ala Val He Asp Ala Gly 

94 20 25 30 

97 Phe Asp Ala Val Glu He Pro Leu Asn Ser Pro Gin Trp Glu Gin Ser 

98 35 40 45 



101 


He 


Pro 


Ala 


He Val Asp Ala 


Tyr 


Gly 


Asp 


Lys 


Ala 


Leu 


He 


Gly 


Ala 


102 




50 






55 










60 










105 


Gly 


Thr 


Val 


Leu Lys Pro 


Glu 


Gin 


Val 


Asp 


Ala 


Leu 


Ala 


Arg 


Met 


Gly 


106 


65 






70 










75 










80 


109 


Cys 


Gin 


Leu 


He Val Thr 


Pro 


Asn 


He 


His 


Ser 


Glu 


Val 


He 


Arg 


Arg 


110 








85 








90 










95 




113 


Ala 


Val 


Gly 


Tyr Gly Met 


Thr 


Val 


Cys 


Pro 


Gly 


Cys 


Ala 


Thr 


Ala 


Thr 


114 








100 






105 










110 






117 


Glu 


Ala 


Phe 


Thr Ala Leu 


Glu 


Ala 


Gly 


Ala 


Gin 


Ala 


Leu 


Lys 


He 


Phe 


118 






115 






120 










125 








121 


Pro 


Ser 


Ser 


Ala Phe Gly 


Pro 


Gin 


Tyr 


He 


Lys 


Ala 


Leu 


Lys 


Ala 


Val 


122 




130 






135 










140 










125 


Leu 


Pro 


Ser 


Asp He Ala 


Val 


Phe 


Ala 


Val 


Gly 


Gly 


Val 


Thr 


Pro 


Glu 


126 


145 






150 










155 










160 


129 


Asn 


Leu 


Ala 


Gin Trp He 


Asp 


Ala 


Gly 


Cys 


Ala 


Gly 


Ala 


Gly 


Leu 


Gly 


130 








165 








170 










175 




133 


Ser 


Asp 


Leu 


Tyr Arg Ala Gly 


Gin 


Ser 


Val 


Glu 


Arg 


Thr 


Ala 


Gin 


Gin 


134 








180 






185 










190 






137 


Ala 


Ala 


Ala 


Phe Val Lys 


Ala 


Tyr 


Arg 


Glu 


Ala 


Val 


Gin 








138 






195 






200 










205 









141 <210> SEQ ID NO: 3 

142 <211> LENGTH: 618 

143 <212> TYPE: DNA 



ril^-7ZrArPPA\niithrilH\VcrT^79Q7Ahtrn 



Page 3 of 8 



RAW SEQUENCE LISTING DATE: 04/10/2006 

PATENT APPLICATION: US/10/572 , 97 6 TIME: 10:44:52 



Input Set : F:\6550-086POA SeqListing.ST25.txt 
Output Set: N:\CRF4\04102006\J572976.raw 



144 


<213> ORGANISM: 


Klebsiella pneumoniae 
















147 


<220> FEATURE: 
























148 


<221> NAME/KEY: 


CDS 






















149 


<222> LOCATION: 


(1) . . (615) 






















150 


<223> OTHER 


INFORMATION: dgoA CDS for KDPGal Aldolase 








152 


<400> SEQUENCE: 


3 






















153 


at CI 


czza 


*-yy 




act aac rtt 


cca 


ctt 


ate 


get 


ate 


eta 


cgc 


aat 
yy «- 


att 


48 




l v ltr L, 




irp 


cl n 

L^Xll 


Thr* A^n Tif^n 

1111 rioU JjCU 


Pro 


Leu 


He 


Ala 


He 


Leu 


Arg 


Gly 


He 




155 


1 

X 








tr 






10 










15 






157 


cLCCf 


cca 


gac 


9 a 9 


aca eta act 

y^y ^*-~y y^i 


ca c 


at t 


ggc 


gec 


gtt 


ate 


gac 


gec 


aat 

yy u 


96 


X _> o 


1 11 1 


Pro 


Asp 


bill 


nla IjCU ril ct 


nib 


val 


Gly Ala Val 


lie 


Asp 


Ala 


Gly 




159 
































161 


t- h r- 


gac 


gcg 


g t c 


rr^ ^ ^ t" r* cca 


ctg 


aac 


teg 


ccg 


cag 


t~ aa 




aaa 


agt 


144 


1 £ 9 

lOZ 




Asp 


Ala 


VdJL 


fil n Tip Prn 
ox u. lie JrxvJ 


Xitr u. 


jrioll 


Ser 


Pro 


Gin 


irp 


UlU 


uy o 


OCX 




1DJ 






J D 






ft u 










A c; 
ft o 










1 

ID J 


-,4-4- 

aut 


ccg 


cag 


gtc 


rrt* r 1 * n^r* rroh 
y ycii— y u l 


t FiC 


yy<- 


gag 


cag 


gcg 


ctt 


aLL 


ggc 


gcg 


x y 


loo 


Tic* 

i j.e 


Pro 




Val 


val /\Sp Hla 


Tyr 


pi -.r 

oJ.y 


Glu 


Gin 


Ala 


Leu 


lie 


uiy 






J- O / 




c; n 
D u 
















60 












ICQ 




acg 


gtg 


ctg 


cziz* cca aaa 

v.. ci a t-t^y yay 


pan 
Lay 


guc 


gac 


agg 


ctg 


aca 

y c y 


acc 

yLL 


ct Ly 


99 c 


240 


1 / U 


C~l ir 

vjj.y 


Thr 


Val 


Leu 


vJlil ir X vJ KjJ. LI 


m n 

vjXil 


VdX 


Asp Arg 


Leu 


ril Ct 


7\ "I -3 

nia 




vjx y 




171 


D 3 








/ u 








75 










80 




1 / J 


uy L- 


caa 

cyy 


(~*t a 


p t* t- 


at a ^ on pps 
y v-y cti^y l*l.ci 


p> a c 


auu 


caa 


ccg 


gaa 


at a 

y ty 


ate 


egg 


cga 


9 Aft 
too 


X / fx 


tyfa 


Arg 


Leu 


lie 


VdX l ill r i u 


Asn 


lie 


Gin 


Pro 


Glu 


Val 


He 








175 










ft R 






90 










95 






177 


aca 

9 C 9 


at a 

y t-y 


yy c 


t" ac 


acre ata ace* 


at a 
y >-y 


tat 
uy u 


cca 


ggc 


tgc 


gec 


acc 


acc 

y 


age 


336 


1 7ft 
x / o 


AT ^ 

fil Ct 


vdl 


vjjX y 


iyr 


Glv Mf*t Thr 

vji y riv l iiii. 


Val 




Pro Gly Cys 


Ala 


Thr 


Ala 


Ser 




179 








100 






lu J 










1 1 n 

X X VJ 








181 


gaa 


gec 


ttt 


age 


aca etc aa t 
yv-.y y c*. i_ 


gec 


aac 


gcg 


cag 


gcg 


eta 


2 2 S 

aaa 


ate 


ttc 


384 


182 


Glu 


Ala 


Phe 


Ser 


Ala Leu Asp 


Ala 


Gly 


Ala 


Gin 


Ala 


Leu 




He 


Phe 




183 






115 






120 










125 










185 


ccg 


tea 


teg 


get 


ttt ggc ccg 


gat 


tac 


ate 


aaa 


gcg 


ttcr 


aaa 


gee 


at a 
y u y 


432 


1 ftfi 

X O O 


Pro 


Ser 


Ser 


Ala 


Phe Gly Pro 


Asp 


Tyr 


He 


Lys Ala 


Leu 


Lys 


Ala 

-tax a 


Val 

v ai 




187 




130 






135 










140 












189 


ctg 


ccg 


ccc 


gag 


gtt ccg gtc 


ttt 


gec 


gtt 


ggc 


ggc 


gtg 


acg 


ccg 


gaa 


480 


190 


Leu 


Pro 


Pro 


Glu 


Val Pro Val 


Phe 


Ala 


Val 


Gly Gly 


Val 


Thr 


Pro 


Glu 




191 


145 








150 








155 










160 




193 


aac 


ctg 


gcg 


cag 


tgg att aat 


gec 


ggc 


tgt 


gtt 


ggg 


gca 


gga 


ttg 


ggt 


528 


194 


Asn 


Leu 


Ala 


Gin 


Trp lie Asn 


Ala 


Gly 


Cys 


Val 


Gly 


Ala 


Gly 


Leu 


Gly 




195 










165 






170 










175 






197 


age 


gat 


etc 


tat 


cgt gee ggc 


cag 


teg 


gtt 


gaa 


cgt 


ace 


gcg 


cag 


cag 


576 


198 


Ser 


Asp 


Leu 


Tyr 


Arg Ala Gly 


Gin 


Ser 


Val 


Glu 


Arg 


Thr 


Ala 


Gin 


Gin 




199 








180 






185 










190 








201 


gca 


gec 


gca 


ttc 


gta aaa gcg 


tat 


cga 


gag 


gca 


gtg 


aaa 


tga 






618 


202 


Ala 


Ala 


Ala 


Phe 


Val Lys Ala 


Tyr 


Arg 


Glu 


Ala 


Val 


Lys 










203 






195 






200 










205 










206 


<210> SEQ ID NO: 


: 4 






















207 


<211> LENGTH: 205 






















208 


<212> TYPE: 


PRT 
























209 


<213> ORGANISM: 


Klebsiella pneumoniae 
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211 <400> SEQUENCE: 4 

213 Met Gin Trp Gin Thr Asn Leu Pro 

214 1 5 

217 Thr Pro Asp Glu Ala Leu Ala His 

218 20 

221 Phe Asp Ala Val Glu lie Pro Leu 

222 35 40 

225 He Pro Gin Val Val Asp Ala Tyr 

226 50 55 

22 9 Gly Thr Val Leu Gin Pro Glu Gin 
230 65 70 

23 3 Cys Arg Leu He Val Thr Pro Asn 
234 85 

23 7 Ala Val Gly Tyr Gly Met Thr Val 
238 100 

241 Glu Ala Phe Ser Ala Leu Asp Ala 

242 115 120 

245 Pro Ser Ser Ala Phe Gly Pro Asp 

246 130 135 

24 9 Leu Pro Pro Glu Val Pro Val Phe 
250 145 150 

253 Asn Leu Ala Gin Trp He Asn Ala 

254 165 

257 Ser Asp Leu Tyr Arg Ala Gly Gin 

258 180 

261 Ala Ala Ala Phe Val Lys Ala Tyr 

262 195 200 

265 <210> SEQ ID NO: 5 

266 <211> LENGTH: 618 

267 <212> TYPE: DNA 

268 <213> ORGANISM: Salmonella typh 

271 <220> FEATURE: 

272 <221> NAME/KEY: CDS 

273 <222> LOCATION: (1)..(615) 

274 <223> OTHER INFORMATION: dgoA CDS for KDPGal Aldolase 



276 


<400> SEQUENCE: 


5 


























277 


atg 


cag 


tgg 


caa 


act 


aat 


etc 


cct 


etc 


ate 


get 


ate 


tta 


cgc 


ggt 


att 


48 


278 


Met 


Gin 


Trp 


Gin 


Thr 


Asn 


Leu 


Pro 


Leu 


He 


Ala 


He 


Leu 


Arg 


Gly 


He 




279 


1 








5 










10 










15 






281 


acg 


ccc 


gat 


gat 


gec 


ctg 


gcg 


cac 


gtt 


ggc 


gcg 


gtg 


gtg 


gat 


gcg 


gga 


96 


282 


Thr 


Pro 


Asp 


Asp 


Ala 


Leu 


Ala 


His 


Val 


Gly 


Ala 


Val 


Val 


Asp 


Ala 


Gly 




283 








20 










25 










30 








285 


ttt 


gac 


get 


ata 


gaa 


att 


ccg 


ctt 


aac 


tec 


cca 


cag 


tgg 


gaa 


aaa 


age 


144 


286 


Phe 


Asp 


Ala 


He 


Glu 


He 


Pro 


Leu 


Asn 


Ser 


Pro 


Gin 


Trp 


Glu 


Lys 


Ser 




287 






35 










40 










45 










289 


att 


tct 


tec 


gtg 


gtg 


aag 


gcg 


tat 


ggc 


ggc 


agg 


gcg 


ctt 


att 


ggc 


get 


192 


290 


He 


Ser 


Ser 


Val 


Val 


Lys 


Ala 


Tyr 


Gly 


Gly 


Arg 


Ala 


Leu 


He 


Gly 


Ala 




291 




50 










55 










60 












293 


ggt 


acc 


gta 


ctg 


aaa 


ccg 


gaa 


cag 


gta 


gac 


cag 


ctt 


gee 


ggg 


atg 


ggc 


240 



Leu 


He 


Ala 


He 




10 






Val 


Glv 


Ala 


Val 


0 R 
Z D 








Asn 


Ser 


Pro 


Gin 


Gly 


Glu 


Gin 


Ala 








60 




A en 


Arg 


Leu 






75 




He 


Gin 


Pro 


Glu 




90 






Cys 


Pro 


Gly Cys 


105 








Gly 


Ala 


Gin 


Ala 


Tyr 


He 


Lys 


Ala 








140 


Ala 


Val 


Gly Gly 






155 




Gly 


Cys 


Val 


Gly 




170 






Ser 


Val 


Glu Arg 


185 








Arg 


Glu 


Ala 


Val 



imurium 



Leu Arg Gly He 
15 

He Asp Ala Gly 
30 

Trp Glu Lys Ser 
45 

Leu He Gly Ala 

Ala Ala Met Gly 
80 

Val He Arg Arg 
95 

Ala Thr Ala Ser 
110 

Leu Lys He Phe 
125 

Leu Lys Ala Val 

Val Thr Pro Glu 
160 

Ala Gly Leu Gly 
175 

Thr Ala Gin Gin 
190 

Lys 
205 



A /1 A/OAA/T 
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294 


Gly Thr 


Val 


Leu 


Lys 


Pro 


Glu 


Gin 


Val 


Asp 


Gin Leu Ala Gly Met 


Glv 


295 


65 










70 










75 








80 


297 




aag 


ctg 


ate 


gtc 


acg 


ccg 


aat 


ate 


caa 


ccg gag 


gtg 


ate 


cgc 


CQO 
*-yy 


298 


Cvs 


Lys 


Leu 


He 


Val 


Thr 


Pro 


Asn 


He 


Gin 


Pro Glu 


Val 


He 


Arg 


Aro 


299 










85 










90 








95 




301 


aca 
y *-y 


y u y 


age 


tat 


ggc 


atg 


ace 


gtg 


tqt 
y 


ccg 


ggc tgc 


gee 


acg 


gca 


acg 


302 


Ala 


Val 


Ser 


Tyr 


Gly Met 


Thr 


Val 


Cvs 


Pro 


Gly Cys Ala 


Thr 


Ala 


Thr 


303 








100 










105 








110 






305 


gaa 


gec 


ttt 


tct 


gcg 


ctg 


gat 


gca 


aac 
yy<~ 


gca 


cag gcg 


tta 


aaa 


att 


ttc 


306 


Glu 


Ala 


Phe 


Ser 


Ala 


Leu 


Asp 


Ala 


Gly 


Ala 


Gin Ala 


Leu 


Lys 


He 


Phe 


307 






115 










120 








125 








7 0 Q 

J U -7 


ccg 


teg 


teg 


gcg 


ttt 


ggt 


ccg 


ggc 


t AC 


d U ^ 


age gcg 


ctg 


aaa 


gcg 


gta 


71 fi 


Pro 


Ser 


Ser 


Ala 


Phe 


Gly 


Pro Gly 


iyr 


Tip 
X. Xc 


Ser Ala 


Leu 


Lys 


Ala 


Val 


71 1 




130 










135 








140 










J X j 


ctt 


ccg 


ccg 


gat 


gtt 


ccg 


eta 


ttt 


gee 


gtc 


ggc ggc 


gtg 


acg 


ccg 


gaa 




Leu 


Pro 


Pro Asp 


Val 


Pro 


Leu 


Phe 


±\±CL 


VdX 


Gly Gly Val 


Thr 


Pro 


Glu 


71 5 


145 










150 










155 








160 


717 


aac 


eta 


gcg 


caa 


tgg 


att 


aaa 


gca 


ggc 


tgt 


gtg ggc 


gcg 


gga 


ttg 


ggt 


7 1 fl 

J JL O 


Asn 


Leu 


Ala 


Gin 


Trp 


He 


Lys 


Ala 


Gly 


Cys 


Val Gly Ala 


Gly Leu Gly 


T1 Q 

j x y 










165 










170 








175 




7 91 

-J ^ X 


age 


gat 


etc 


tat 


cgc 


gee 


ggg 


caa 


tec 


gtt 


gaa cgc 


ace 


gcg 


cag 


cag 


7 9 9 
J z z 


Ser Asp 


Leu 


Tyr 


Arg 


Ala 


Gly Gin 


Ser 


Val 


Glu Arg 


Thr 


Ala 


Gin 


Gin 


797 








180 










185 








190 






7 9 c; 


get 


gcg 


gca 


ttt 


gtt 


aat 


gcg 


tat 


cga 


gag 


gca gtg 


aaa 


tga 






796 


Ala 


Ala 


Ala 


Phe 


Val 


Asn 


Ala 


Tyr 


Arg 


Glu 


Ala Val 


Lys 








7 9 7 






195 










200 








205 








7 70 

J J u 


<210> SEQ ID NO: 


: 6 






















7 7 1 
jjX 


<211> LENGTH: 205 






















77 9 

3 3 £ 


<212> TYPE: 


PRT 
























7 7 7 
0 0 J 


<213> ORGANISM: 


Salmonella typhimurium 












335 


<400> SEQUENCE: 


6 






















77 7 


Met 


Gin 


Trp 


Gin 


Thr 


Asn 


Leu 


Pro 


Leu 


He 


Ala He 


Leu Arg Gly 


He 


338 


1 








5 










10 








15 




341 


Thr 


Pro 


Asp 


Asp 


Ala 


Leu 


Ala 


His 


Val 


Gly 


Ala Val 


Val Asp Ala Gly 


342 








20 










25 








30 






74 R 


Phe 


Asp 


Ala 


He 


Glu 


He 


Pro 


Leu 


Asn 


Ser 


Pro Gin 


Trp 


Glu 


Lys 


Ser 


346 






35 










40 








45 








349 


He 


Ser 


Ser 


Val 


Val 


Lys 


Ala 


Tyr 


Gly 


Gly 


Arg Ala 


Leu 


He 


Gly Ala 


350 




50 










55 








60 










353 


Gly 


Thr 


Val 


Leu 


Lys 


Pro 


Glu 


Gin 


Val 


Asp 


Gin Leu 


Ala 


Gly Met 


Gly 


354 


65 










70 










75 








80 


357 


Cys 


Lys 


Leu 


He 


Val 


Thr 


Pro 


Asn 


He 


Gin 


Pro Glu 


Val 


He Arg Arg 


358 










85 










90 








95 




361 


Ala 


Val 


Ser 


Tyr 


Gly 


Met 


Thr 


Val 


Cys 


Pro 


Gly Cys Ala 


Thr 


Ala 


Thr 


362 








100 










105 








110 






365 


Glu 


Ala 


Phe 


Ser 


Ala 


Leu 


Asp 


Ala 


Gly 


Ala 


Gin Ala 


Leu 


Lys 


He 


Phe 


366 






115 










120 








125 








369 


Pro 


Ser 


Ser 


Ala 


Phe 


Gly 


Pro 


Gly 


Tyr 


He 


Ser Ala 


Leu 


Lys 


Ala 


Val 


370 




130 










135 








140 











288 



336 



384 



432 



480 



528 



576 



618 
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RAW SEQUENCE LISTING ERROR SUMMARY DATE: 04/10/2006 

PATENT APPLICATION: US/10/572 , 97 6 TIME: 10:44:53 

Input Set : F:\6550-086POA SeqListing.ST25.txt 
Output Set: N:\CRF4\04102006\J572976.raw 

Invalid <213> Response: 

Use of "Artificial" only as n <213> Organism" response is incomplete, 

per 1.823(b) of New Sequence Rules. Valid response is Artificial Sequence. 

Seq#: 13, 14, 15,16,17,18, 19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34 



VERIFICATION SUMMARY DATE: 04/10/2006 

PATENT APPLICATION: US/10/572 , 976 TIME: 10:44:53 

Input Set : F:\6550-086POA SeqListing.ST25.txt 
Output Set: N:\CRF4\04102006\J572976.raw 

10 M:270 C: Current Application Number differs, Replaced Current Application No 
10 M:271 C: Current Filing Date differs, Replaced Current Filing Date 



